TNF-alpha decreases infection-induced lung injury in burn through negative regulation of TLR4/iNOS.
Sepsis is an infectious process-induced generalized inflammatory response that mediates the excessive production of cytokines. However, anti-tumor necrosis factor (TNF)-α therapy has failed in decreasing mortality of sepsis patients due to undefined mechanisms. This study was designed to investigate whether absence of TNF receptor enhanced lung damage and mortality through toll-like receptors (TLRs) and inducible nitric oxide synthase (iNOS). We injected Pseudomonas aeruginosa or lipopolysaccharide in the backs of wild-type, Tnfrsf1a(-/-) (deficient of TNF-α receptor 1), and TLR4(-/-) mice at 8 h after 30% total body surface area burn. The animals were sacrificed at 16 h after burn and lung tissues were harvested and examined for determining pulmonary microvascular dysfunction and interleukin (IL)-1β, iNOS, and TLR4 expression. The blood of animals was harvested for bacterial count assay. The effect of S-methylisothiourea, an iNOS inhibitor, on P aeruginosa infection with thermal injury pretreatment-induced lung damage was also examined. P aeruginosa or lipopolysaccharide injection with thermal injury pretreatment enhanced TLR4, iNOS, and IL-1β expression and pulmonary microvascular dysfunction in Tnfrsf1a(-/-) mice compared with wild-type mice. P aeruginosa infection with thermal injury pretreatment did not induce IL-1β or iNOS expression and mortality in TLR4(-/-) mice. S-methylisothiourea treatment significantly decreased P aeruginosa infection with thermal injury pretreatment-induced lung injury, blood bacterial counts, pulmonary IL-1β expression, and mortality in Tnfrsf1a(-/-) mice. Given that absence of the TNF-α receptor 1 is associated with increased lung permeability, we conclude that TNF-α decreases P aeruginosa infection-induced lung damage in burn mice through negative regulation of TLR4 as well as iNOS expression, and iNOS inhibitor might be useful in reversing anti-TNF-α therapy-induced lung injury in burn.